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(54) REAR PROJECTION DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further reduce a device size, as 
compared with the conventional device, and to improve the luminance 
of a picture on a screen by increasing the number of lamps of a 
projector device consisting of plural projectors. 
SOLUTION: A rear projection display device is constituted of a 
projection type screen consisting of a Fresnel lens for converging light 
by total reflection or a method mixing both of total reflection and 
refraction and translucent diffusion plate as the minimum number of 
constitutional elements and a projector. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The tooth-back projection mold display unit characterized by consisting of a projection mold 
screen which uses as the minimum component total reflection or total reflection, the Fresnel lens that 
condenses a beam of light by the method which made both refraction intermingled, and a transparency 
mold diffusion plate, and a projector. 

[Claim 2] The tooth-back projection mold display unit characterized by adding the micro-lens array 
which arranged the optical axis with both sides, and constituted the mutual lens location as a focus 
further to said projection mold screen, and being constituted. 

[Claim 3] The tooth-back projection mold display unit according to claim 1 or 2 characterized by 
offsetting this optical axis from a photograph center, and arranging said Fresnel lens. 
[Claim 4] A tooth-back projection mold display unit given in claim 1 thru/or claim 3 any 1 term 
characterized by said projector consisting of two or more projectors. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a tooth-back projection mold display unit 
about the technical field of image display. 
[Description of the Prior Art] 

[0002] It is almost the case which used CRT (cathode-ray tube) and liquid crystal (liquid crystal 
projector) for the conventional tooth-back projection mold indicating equipment at the projection 
arrangement. Moreover, recently, there are some which used the digital mirror device (DMD) for the 
projection arrangement. The thing using this liquid crystal projector and DMD is advantageous in tooth 
space from ending with 1 projection system compared with the thing of 3 projection system (three-pipe 
type) using CRT. 

[0003] The projection mold screen which projects an image is a Fresnel lens and a lenticular lens in 
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general.' It consists of three sorts of optics of a diffusion plate, projection equipment is installed on the 
optical axis of the property top Fresnel lens, and the optical configuration in which a beam of light 
carries out incidence in general vertically is given to a Fresnel lens to a lenticular lens sheet. 
[Problem(s) to be Solved by the Invention] 

[0004] Although an optical path may be bent or the miniaturization of the whole equipment may be 
attained by the approach of offsetting the optical axis of a Fresnel lens from a photograph center in the 
present tooth-back projection mold display using a reflecting mirror since the space for projecting an 
image is needed to some extent from constraint of whenever [ angle-of-refraction / of a Fresnel lens ], 
at the time of the quantity of light loss by echo, and offset, there is a limitation according to reduction 
of the refraction permeability by buildup of the angle of refraction, generating of total reflection, etc. 
[0005] Furthermore, since only arrangement of the projector which shifted the location to the 
longitudinal direction of the boiled-fish-paste configuration of a lenticular lens can be performed when it 
considers as the multi-LGT type projector which consists of two or more projectors, in order to obtain a 
bright display image, the number of LGTs will be restricted, or it will become the failure of a 
miniaturization of equipment from the constraint on equipment arrangement, and effectiveness will be 
reduced. 

[0006] This invention was made in view of the above-mentioned technical problem, and aims at being 
compatible in the miniaturization of the equipment more than the former, and improvement in the 
brightness of the screen image by the formation of many LGTs of a projector which consists of two or 
more projectors. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, invention of claim 1 is a tooth-back projection mold display unit characterized by consisting of 
a projection mold screen which uses as the minimum component total reflection or total reflection, the 
Fresnel lens that condenses a beam of light by the method which made both refraction intermingled, and 
a transparency mold diffusion plate, and a projector. 

[0008] Invention of claim 2 is a tooth-back projection mold display unit characterized by adding the 
micro-lens array which arranged the optical axis with both sides, and constituted the mutual lens 
location as a focus further to said projection mold screen, and being constituted. 

[0009] Invention of claim 3 is characterized by offsetting this optical axis from a photograph center, and 
arranging said Fresnel lens in a tooth-back projection mold display unit according to claim 1 or 2. 
[0010] Invention of claim 4 is characterized by said projector becoming claim 1 thru/or claim 3 any 1 
term from two or more projectors in the tooth-back projection mold display unit of a publication. 
[001 1] The distance between a Fresnel lens and a projector used as the factor which bars a <operation> 
miniaturization by the minimum quantity of light loss The micro-lens array which can perform location 
gap amendment from the optical axis of the projector location in the case of considering as the multi- 
LGT type projector which serves as a shortened Fresnel lens from two or more projectors in the large 
range, The miniaturization of equipment and improvement in the brightness of the screen image by the 
formation of many LGTs of a projector are realizable with combination with a multi-LGT type projector. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to drawing about an example of 
the gestalt of operation of this invention. 

[0013] Drawing 1 is the sectional view showing an example of the important section configuration of the 
tooth-back projection mold display unit of this invention. First, the image projected by the projector (1) 
is suitably reflected toward a screen by the flat-surface mirror (2), and it is made to arrange so that 
incidence may be carried out to the Fresnel lens (3) using total reflection. As shown in the Fresnel lens 
(6) to which some Fresnel lenses (3) using total reflection were expanded, after making the beam of light 
from a projector once refracted by plane of incidence, it is injected by total reflection to an observer 
side. The beam of light which was able to prepare the direction with the Fresnel lens reaches a double- 
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sided micro-lens array (4). The above-mentioned Fresnel lens (3) may be a Fresnel lens which 
condenses a beam of light by the method which made both prism which arranges the prism which 
consists of a "refracting interface" in which a beam of light carries out incidence, and a "reflector" 
which leads the refracted light of a there to a injection side side by echo on a concentric circle, or 
consists of only conventional refracting interfaces intermingled, moreover, the above-mentioned double- 
sided micro-lens array (4) — the pitch of a lens — equal — in addition — and it arranges as 1 set of 
two-sheet micro lens which constituted the mutual lens location as a focus. 

[0014] Since the include angle of the Fresnel side reaches a total reflection angle at about 68 degrees 
when bending the beam of light which carries out incidence at the include angle of 45 degrees to an 
optical axis at this time with the Fresnel lens of the conventional refraction mold (in the case of 
arrangement of n= 1.53 and smooth side incidence), a beam of light cannot be bent to about 21 degrees 
or more of angle of emergence of the beam of light at this time. On the other hand, when using the 
Fresnel lens by total reflection, 70 degrees, a reflector include angle can acquire the same effectiveness 
at 53 degrees, and a refracting interface include angle can also perform obtaining whenever [ beyond 
this / angle-of-emergence ] satisfactory on this method. It is shown that this thing can control the 
visual field property of a display free simultaneously. 

[0015] As shown in the double-sided micro-lens array (7) which expanded a part of double-sided micro- 
lens array (4), diffusion of a beam of light and amendment of optical-axis gap can be simultaneously 
performed by placing the focus of the lens constituted by both sides near the lens of an opposite hand. 
It cannot be overemphasized that this lens configuration may use not only the spherical surface but an 
aspheric surface configuration. 

[0016] Finally, a final optical property is prepared with a diffusion plate (5). 

[0017] Next, drawing 2 is the perspective view having shown an example of the important section 
configuration of the tooth-back projection mold display unit of this invention which installed two or more 
projectors. It is the example of a configuration which installs two or more projectors (9) in a position to 
a screen (8), and projects an image. Although considered as nine LGTs of 3x3 in this arrangement, an 
optical and mechanical element does not determine this number of LGTs, and it is not limited to nine 
LGTs. 

[0018] Lens sheets, such as a micro-lens array used by this invention, are constituting from 
transparence resin for optics, and function as a lens or prism. The lucite sheet which various forming 
technique tends to apply to this transparence resin for optics is desirable. As a lucite, acrylic resin, such 
as a polymethyl methacrylate, polycarbonate resin, the acrylic-styrene copolymer resin, styrene resin, 
polyvinyl chloride resin, etc. can be raised. 
[0019] 

[Effect of the Invention] It becomes possible to shorten spacing of a screen and a projector, especially 
in claim 1, it is using the Fresnel lens using total reflection as a component part of a screen, and large 
compaction is [ it is using collectively and ] possible also for an echo as compared with the case where 
only refraction is used. 

[0020] In claim 2, since a micro-lens array does so the effectiveness which amends location gap of a 
projector to diffusion and coincidence of light, it is possible to realize easily further miniaturization which 
shifts a projector location, and many LGTs-ization. 

[0021] Moreover, it is possible for it to be compatible and to realize miniaturization of equipment and 
high brightness-ization, without being accompanied by the loss and cost rise of the quantity of light, 
without adding other optics by combining this Fresnel lens and a micro-lens array appropriately. 
[0022] In claim 3, the further miniaturization is realizable by taking, the arrangement, i.e., the offset 
arrangement, which shifts the optical axis of a Fresnel lens from the core of a screen. 
[0023] In claim 4, it is possible to become possible to perform many LGTs-ization, without adding a 
special optic according to an operation of the above-mentioned micro lens, and to raise the brightness 
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of a screen easily by it. It is a point also with important in that case the degree of freedom about 
arrangement of a projector being also large. 

. [Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown an example of the important section configuration of 
the tooth-back projection mold display unit of this invention. 

[Drawing 2] It is the perspective view having shown an example of the formation of many LGTs by two 
or more projectors which can be set to the tooth-back projection mold display unit of this invention. 
[Description of Notations] 

(1) Projector 

(2) Reflective mirror 

(3) The Fresnel lens using total reflection 

(4) Double-sided micro-lens array 

(5) Diffusion plate 

(6) The magnifying lens side cross section of the Fresnel lens using total reflection 

(7) The enlarged section of a micro-lens array 

(8) Projection mold screen 

(9) Multi-LGT type projector 
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